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FOREWORD . , ^ ' 

'■ • ' . ■ ' 

To implement an educational approach successfully, one must match; the philosp- 
. phy of evaluation with that of instruction. This is particuhirly true when individual- 
ization is the kcy element in the educational approach. Yet, as important as h is to 
achieve this ma<clK the task is hy no uieans simple for the teacher. In fact< without 
specific resource materials to help him, he is apt to find the task overwhelming. For 
this reason. ISCS has developed a set of individualized evaluation materials -as part of ; 
its Individualized Teacher "Preparation (ITP) program. These materials are designed . 
to assist teachers, in their transitipn to individualized instruction, and to help them 
tailor their assessment of .students' progress to the needs of all their students. 

The two modules "concerned with evaluation. Individualizing Ohjective Testing and 
Evaluating and Reporting Progress, can. be used by small groups 'of teachers in in- 
service 'settings or by individual teachers in a local school environment. Hopelully, 
they will do more'than give each teacher an overview of individualized evaluation. 

These ITP modules suggest key strategies for achieving both subjective aiid ,<ibjective 
evaluation of each student's progress. And to make it easier for teachers to put such 
strategies int*) practice. ISCS has produced the associated booklets entitled Perform- 
ance Olijectives. Performance -Assessment Res(Hirces. and Performance Cliecks. Using 
these materials, the teacher i*m objectively assess the student's mastery of the proc- 
esses, skills, and subject matter of the. ISCS program.. And thcMeacher can obtain, 
at the moment when they, are needed, specific -suggestions for remedying the' stu- 

..( dent's identified deficiencies. ^ ■ - ... 

>. '■ ' ' ■ ■ • ■ . 

If you are an iSCS tt^icher. selective use of these materials -will guide you in devel- 
oping an individualizeilYvaluation program best suited to your oWn settings and thus 
further enhance the individualized character of your ISCS program. 

' ' • I he Co-Djpectors 

liitermedfate. Science Curriculum Study 
■ Rni 41-5, W.H. Johnston Building 
415 North Monroe Street 
'lalkihussee, b'lorida .^2.^)1 



NOtES TO THE STUDENT > 

Now that you have coiupletccl scvlmuI chapters, exctirsions, ami self-evaluations, you 
are ready totlielp your teacher detcrmHie hoW well yofi are dx>ing. The performance 
checks in this book Will provide, your teacher with (his information. Then your 
teachvM* ctfn' help you with things you may not understand and. can keep a record 
of your progress. 

•Read the next section , carefully . It-explains some important things about the per; 
forinance\'hecks in .this book, an^l it gives yoii specific suggestions for using tlicm. 

What You Need To' Know a1>out Performance Checks 



1. You do performance checks when you are ready. Per- 
formance checks are somewhat like the questions in the self- 
evaluations • you do them whpn you yre ready, not when 
the whole class is' ready. ' 

2. Your teacher or both of y^mMecide how many you do. 
Your teacher or. you and^your teacher together will decide 
which (M^es you should do. You arc not expected to do all 
of the performance checks. * x 



3. There are thr<?e forms for eac)i performance check. Hvery 
pcrforniance check is written in three forms A, B, and (\ 
( IJie title of this booklet tells you whether it is l-orm A, B/or 
C\) Usually the answers for each form ;ire different. When 
you do a check, you will use only one form. The A, B, and C 
forms are^atways- in different booklets. .AVithin booklet 
all the performance objectives for the ^^aine unit are listed 
together. A unit contains two or three chapters and their re- 
lated excursions. Hiese units are in numerical order, liach 
irnit has performance checks based on core material and per- 
formance checks based on excursions. . • 

4. Each performance check has its own number. I he luitnber 
is in the outside margin of the page and will look like this: 
K>03-Core-1 7A or WU-Ol-Hxc 2-2-2 A. These number> me^m 

10 - 03 - Cofe - 17 A and WU 01 ^ Hxc 
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5., Each performance check is. separated from* the* other. 

There is a line before each pejformance check arid one after 
it. Some performance checks have several parts, so do every- 
thing called for bet\^en the lines. If there is no line at the 
bottom ot a page/the check is continued onto the next page, 

6. Sometimes you will need to Use equipment. If specfal 
materials are needed, they Will be in boxes labeled with the 
same number and sometimes the same leWer too as the per- 
formance, check for which you need them. 

7. Some performance checks have two or more answers' If 
more than one answer is correct, you must select all the cor- 
rect choices. In such cases, selecting just one answer is not 
enough. ' * 

8. 3ome performance checks have no answers. Occasionally, 
you may be asked to do something that fs impossible and to 
explain your answer. If so, say that the task is impossible 
and explain why. ' / ^ 




9, You share books of performance checks and YOU DO 
NOT WRITE IN THEM. Write your answers on other paper. 
Givtilhe number and form of the pei'formaTice check for each 
answer* you write. If you are to draw a graph, a chart, or a 
map, your teaclier may provide you with grid paper or a copy 
of the ma(\or cliart. 

10. Your tpachcr.or his assistant will coUect Jind mark your 

checks. And sometimes you must ask him to watch or assist 
yoii as ygu do a check. 

1 1, Sometimes a review procedure will be suggested. If you 

■anrt do a performance check, you may be isked to review 
a part of the text or a self-evalua-tioji qii'estion. You may 
then be checked on the same inatertaL so be sure you under- 
stand the material you review. Get help if you need it. 



Before you beyin, tell your teacher that you are going to do this check. 

Get ail ISCS spectroscope, a sheet of white paper, and a l50-watt tjulb and reeqv^ 
tacle. Pretend that the ISO-watt Inilb is the sun. Observe the spectrum tlirouglrthe 
spectroscope. Determine whether the spectrum is different when observed with the 
LMVeye from the spectrum when observed with the right eye. 



V 

10 

01-Core-IC 



Got an lOO-Wiitt liglii bulb'aiid a socket, and assLMiiblo them. Use a speetroseope to 
observe the speetrum ol 'the light source. Look at the spectrum on the left side of 
the spectroscope. . ' 

I. What is the color on the right side of the green area of the left spectrum? 
^ 1. What is the^i)J^or on the lelt siile of the green area of the left. spectrum? 



10 

01-Gore-2C 



Wha^is a spectrt)Scope? 



lO 

01-Core-3C 



What does a diffractioii grating jii a spectroscope ilo to suidight? 



A lo 

01-Core-4C 



Define the term s/)Ci irtifn. 
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After the tuiinlxM- of each light source Ivlovv, write the letter of the best'desciiption " . 10 

of the spectrum or spectra produced by light from that source. ' 01-Core-6C 



Light Sources 
r7l(KVw7itt1ight bulb 

2. Crystals containiiij* llie element 
Sr (strontium) heated in a Hanie 

3. Neon lluorescent lanij) 



Descriptions 

a. Only a continuous spectrum 

b. Only a line s|K*ctruiu . 

Both line and c()ntinut)Us speulra 
d. NeitliCM a line nor a c()ntinut)U/ 
spectrum 



The first hnir spectra below are [\w spectra of iTyvJids of l-our elements, a. 1\ c. {md 
d. I'he last spectrum was obtainetl l)y licating a mixture of crystals containiiig some 
ol* tlie Tour ^ elements. Whicli element^; (a, b, c, d) are present in the unknown 
mixture? 



Element a. 

Element b. 

Element c. 

Element d» 
.Unknown 





• 
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10 * Suppoase that you have viewed the. hue spectra of several labeled salts, usrng regular 

01'Core-8C burner fuel. And then your teacher give^; you an unknown mixture of these salts in 

sohKion to identity. There is no more of , the regular burner tuel^ so your teacher 
*ives you a substitute fuel to use in your burner. ' Describe the steps you would 
perform to identity any salts present in your unknown salt solution. 
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01-Core-9C 



You observed the spectrum of the alcohol flame before placing th^ crystals of several 
chemicals into the tlame/ Why was that step necessary? 



JO 

01 Core* IOC 



Jane is drying her prints in the photography laboratory. There is a thin white cloth 
between the print and the bulb. Seeing that the prints are still coming out wet, 
Jines notes that there is a 150-watt bulb supplying the heat which is supposed to 
dry the prints. She Has decided she will have to buy a larger bulb. Suggest two things 
that she could do, without changing the bulb, to increase the effect of the lamp so'^ 
that the prints will dry. v . 



There are four variables that influence how much the temperature of ah object 
changes when placed directly in,the sunlight. List them. 
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Anthony prepared two identidhl blocks of wax. He covered one block with white 
cloth and the other block with black cloth. He then placed both blocks of wax in 
the direct sunlight. 

1. After thirty minutes, which of the two blocks is more likely to have the 
higher temperature? - . 

2. Explain your answer. * ^ ^ 



01 Core-13C 



Explain why you had to blacken the copper strip in your snurcnergy measiifet] *u 




10 



ERIC 



—r^^ f ^ ' : r—^: : 

Using the setup shown below^ Wayne found the effect of different wattages^of light 

bulbs on his^siin-energy measurer. Why did V^yne have to Iceep the following 

variables constant - the distance of the light bulb from the energy measurer and 

the time the bulb shone on tlie measurer? 
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01-Core14C 



V 



\ Sun-energy 
"T measurer 




John plotted the .data he collected in 5 minutes, uSing his sun-er»ergy indicator and a 
lOO-watt light "bulb. Suppose the materials were left in place with the bulb lit. 
What do you predict will be the total temperature change of a sun-energy indicator 
at the 8-minute point on the graph below? * ' ' ". 



1.0 



2,0 3.0 4.0 5.0. 

n minutes) 



7,a 8.0 



1.0 

01'Core-15C 
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Before you begin this check ask your teacher for graph paper or a labeled grid like the 
, one shown below. \ ' 

Glen ^phiced his sun-cn'ergy measurer near a light source ynd recorded its tempera- 
tureX^very 30 seconds. His data are shown below. ' ' 



TlM'b 
(in min) 


lUMPKRATURE 


4 , 

TOfAL TEMP. 
CHANGE-(in °C) 


0.0 


18.5 


o.o' 


0.5 . 
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LO ; 
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. 27.6 ■' 
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2.. 5 ... ■■ 
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- 1.1.5. 
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12.2, . .• 




31.0 


12.5 
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•31.1 ' 


12.(> 



"iraplj Cilen's mcasurLMiients of the temperature change and the time an th^rid. 
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TIME (in minutes) 



3.a 3,6 



The plifstic Veiling.- 4iglit fixtuoi in Steve's bathroom has tlVe following message 
'attadied to it. ^^WARNING: BtJLBS OF MORE THAN 75- WATTS ARE NOT TO BE 
' iUSEDlNTHlSFlXTUBrH." . . _ J ^ 

1 1. Explain why the warning IS on the fixture. . . * , . .. t 

. 2. What might ha(i^)tn if Steve uses a, 1 5()-watt bwlb in it? ^ |r 

Barbar;! put a snrfi-energy measurer in direct sunlight. ' She fbuml that the largest 
lemppriflure change, of lier sun-energy measurer was.y.S'^C. She- then measurc'd the 

^ Jargest temperature changes of.her measurer at different distances from a lOO-watt 

. buib. She u>ed Iwr dat^i to plot tlie grapfi shown t)elqw» 

■ rtlii^ ■ • . . . ••• •. « * 

16 
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5 ' 



10 



15 20 25 30 35 
DISTANCE'FROM BULB (in cm) 



At wha( distance riom the, lOO-watt bulb did hor siin-LMiorgy iiicasliicr receive thT ^ 
sflme •ainount of eneipy as it. did froni the sun when it was phiced in direct sunlight? 



When Hdwiii l^egan to make models in wax. he foulid that a 25-watt hght bulb pro- 
duced just enough heat to keep, a pound of wax sol t enough to be shaped. But tlie 
»25-wntt .bulb had 'to be kept so close to the wax that Ikiwin's hands couldn't move 
Irccly. Suppose he moved the lamp socket twice as far from the wax. Which wattage 
below' would bo needed to produce nearly the same heating effects as the 25-watt 
bulb? ' ■ \ ,'' . 

...iK 100 Wi^ttS * " • 

• b. 50 watts 

c. 25 waffs 

d. l2'/2 watis ■ • >• ^ g 

e. 10 watts " , • ' , ' . ■ , ■' 



1 ^ 
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10 ' . Michelle recorded the temperature Of \\^t sun-energy nieasurer at room temperature. ' 

0VCore«*20C She then phiced it on a hot plate after the hot plate reached a warm> steady tempera- 

ture. *She read the temperature every 30 seconds. Later she drew a 'graph showing 
the temperature rise of her sun-energy measurer with time. Select the graph below 
that best shows what Michelle\s graph would look like. 




Tara measuFcd the temperature changes iir her sun-energy measurer when she placed 
it ,20 cm from a l60-watt Ught bulb. She then cl>anged to a ISO^watt bul$ and 
measured the temperature changes again. She*also made measurements, using; 200- 
watt and 300-watt bulbs. On your answer sheet, match the letters of the graphs she 
drew with the numbers of the light bulbs she used. ' 



Bulbs 

1. 100 wutt 

2. 150 watt 
3.. 200 watt 
4. 300 watt 



Graphs 



' Graph a 




Graph c. 
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Graph d. 
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INCREASING TIME 
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INCREASING TIME 
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SainjAit his sim-energy measurer 30'em from a light bulb and read its temperature. 
He then react it every 30 seconds^ He plotted, his temperature daty on thp graph 
shown belo*w» ' , • . , * ' 



30 
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o 20 



Qc 15- 
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2 3,4 5 

TIME (in minutes) 



Whi^t was the total temperature change of Sarri's iiun-cnergy measurer? 



Select the graph that best shows how the temperature change of a sun-energy ineasr 
urer varies as its distance from tlie Hght source increases. ♦ 
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Graph a. 



Graph b. 
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Graph c. 
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INCREASING DISTANCE 



Your tcacl^ier will observe you for this ciieck when he can. 

• 
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Your teacher will observe you for tliis check when lie can, 


10 

01Core-25C 

— ' 1.'' . 


Your teacher will observe you for this (;heck when he can. 
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Your teacher will observe you for this check when he can. 


10 

01-Core^27C 


Your tcachtV will. observe you for this check when he. can. 
%' • ■ 


10 

6lCore-2iBC 
^ 



Sam . drew tiie ciragram below of the bright-Utw-spectrumoi . element^ _ 



Element Z 
Bright-line spectrum 



1 2 3 4 5 6 7 8 9 10 11 12 



('opy the diagram below onto your answer sheet, and draw the spectrum you would 
expect to see if you observed tlie dark Fraunhofej lines, or dark-line spe.ctrum, of 
element Z. . • * ' , 



.) 




1 2 3 4, 5 6 7 8 9 10 It 12 



Ihere is a device for sale in an electronics shop. It is ;?^box with no wires attached, 
and it has a little bulb oirlhe top that blinks. The salet^man told Tom that the device 
has been on the shelf in the store for several months' without any outside source of 
energy attached. • .] 

1 . Describe what is happening inside flie box to operate the bulb. 

2. Do yo'u think the bulb wilf blink forever? 

3. Explain your answer to part 2. ■ 




Bob wants to Irft a box to a higher shelf. How can he calculate the amount of work 
done on the box in l^fting it? * 



Scientists often use the {crm conservation of energy. ^ ^hat do they mcaii by this 
term? • . . ^ 



Energy exists in many different forms. State three of them. 



Sometimes tlie 'distances between objects would bp very difficult 'to measure directly. 

y-Qu^.wh£iijfQUjis^:a niler^b^^ Describe two different situations each 

of which involves a different condition undfer wli[ch "one siroiiiaTiTstead Tise m — 
measurement of a distance between objects. You may recall that this can be done 
with a range finder that measures angles which are then x;hanged hito distance 
measurements. . . . ' 



024ore-1C 



\Vhen you measure witji a range finder, you use the principle on which the range 
fihder is based. State this principle, - 



ft 10 
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Techniciaris and scientists use calibrated measurrng devices (measuring devices with • . , v 10 
scales) wlien*carrying out an experimen't. Why istt. necessary to use calibrated rather \ 02-Core-3C 
than uiicalibratcd measuring devjces? - ' , ' 



Get Hie ISCS range finder labeled IO-02-Core-4, and fintfthe distance between the 
two points which your teacher names for you. 
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> Hxamine the jJiagrams below of the two range finders. One is beinfi umLto sight a. 
tree 8 inciters away and the other is beiirg iised to sight a tree^f4 meters Awify, 
I . Which range fincKrr is, sighting the tree (hat is 1 4 niete/s away? 
^ / 2. Exphiin the reason for your choice. 



.10 
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Range finder 
a. 




Parallel sighting line 



Range finder 
b. 




Parallel sighting line 



ERJC 
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Suppose you want to measure the distance between two objects that are moreihan 
1 5 meters apart. You are to use one of th.e two range finders shown below. 



\ < 

Range finder a. 



Range finder b. 
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1 . Wliifii of the two range finders could measure this' distance more 
accurately? ^ 1 

2*. Hxpiain your choice. 



Your ISCS range finder is limited to measuring distances of 1.5 meters. or less. What 
arc the two variables that liinit the greatest distance you can measiire accurately witl^ 
a range liiidcr? 



Ask your teacher to watch you do this check.. Place a 150-watt bulb on ono side of 
your work area. Get a range finder from the supply area, and place it on the other 
side of your work area. Read the instructions for Activities 3-7 and 3-8 on page 28 
of //; Orbit. Pretind that the bright liglit^ thfe sun. Hive your teacher watch you as 
you measure th'e\listahce. to the sun (the >ulb). 

You arc not able to measure the distance to Rjgel, a distant star, with your range 
finder. Why can this distance not be measured by a range finder like yours? 



1 



To make a modj^rtfuhe K^h-sun-Venuss assumptions must be iftade 

if .the modef is to explain^hQ system. You drew a model of the Earth-sun-Venus 
system like the pne shown below. What were four assumptions you made in drawmg* 
your model? 4 , . /' ^ 




• 10 
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The diagram below shows the positions of Earth and Venus on* the same day and of 
Venus a few months later. Select the letter of the approximate position of Earth 
at this later time. . ' 



10 

02Core-11C 



Venus here later 




Venus here on day 1 
Earth here on day 1 
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Select the diagram below that shows the greatest possible MV-MS angle. :p • 




. a 



V Md r s'vu i bii Venm'a orb i t ^-Maislsjjrbit Veftus's orbit Mars's orbit Venus's ortiit 






MarS's orbit Venus's orbit 



Mars's orbit Venus's orbit" 



Mars's o^bit Venus's orbit 

J' 
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Get a drawing compass and a ruler, and copy the diagram below. 

Suppose that planet Laro, whose orbit is between Earth and the sun. has just been 
discovered. A model of the Earth-sun- Laro system is shown*. 




Earth's orbit 



Laro's orbit 



On your copy of the diagram, "draw the lines of sight from Earth to Laro and from 
Earth to the sui\ that wduld give the largest ES-EL angle. 



Get a drawing compass. Suppose you were an ISCS student on the planet Plqta 
You have just drawn a model of the sun-PlutO'-Neptune system. The sighting line 
from Pluto to Neptune, which is shown, below, is the line which makes the largest PS- 
PN angle. Copy the jjK^*l. below onto your answer sheet, and complete the inodel 
by d»awing a circle to represent the orbit of Neptune, ' ''V 
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Line of sight from 
Pluto to Neptune 



Pluto's orbit 




argest sighting angle 
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•Suppose an asteroid, a hunk of rock which orbits the sun, has been discovered be- 
tween the sun and the Earth. The largest angle between the sun and the asteroid 
which we observed from earth is 38"". Dtaw a circle with a radius'of 8,cm to repre- 
sent the orbit of the earth. Then draw a second circle tx> scale to represent the orbit 
of the asteroid. You may use a drawing compass, a metric ruler, ind a protractor. 



The scale diagram shown below represents the orbits of Mars and Mercury. The 
niininium distance between Mars and Mercury is 106 million miles. 
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Mars 



What is the radius of the Mars's orbit? State your answer in million?; pf .miles. 
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02-Ekc 3-MC 



The figure below represents the eartli-moo.n system. In order to find the moon's 
diameter, you made c^Vtain assumptions. What were two of those assumptions? 
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What is tiie process by which radar measures the distance 'to an object?. ^ 



10 
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a protractor, measure eacii of the angles below. 

V 



Angle 1 




I0> • Use your protractor to construct angles of 48° and 1 3^'' 

02Exc4-2-2A . 



Using the scale drawing below, a^iswer the questions thatrfollow. ^ 
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SCALE: 1 cm = 300 miles 



New York 



Miami 



A . Whal is the actual distance from New York to Sari Diego? 
2. What isjhe actual distance from Miami to Denver2> 



I ; — - ' ' % — 3t 

The diagram below of a classroom 1s drawn to scale. What is thescale of. the diagram? 
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Image on a<ljy|igd,scope 



Get a piece cardboard with a l-cm' hole in it, a sighting scope, and a. 15Q-watt 
light bulb. In a darkened area of thiJ^rooin set up the apparatu*s as shown in tlic dia- 
gram above. Fosition^the sighting scope so that the pinhole is 120 cm from the card- 
jjoard.with the I-^" opening. Adjust, the scope so that the imajje on the acetate 
"screen is 'A cm across. Now measure and reoord the distance- between the pinliole and 
the acetate .screen. 




Connti; was reading an astronomy book. She noticed that at one place the book gave 10 
JL!}J.^^.'^I*:!l\^!lLf2L!lL*-^5!H^^ t^i^t measuring the size 03-Core-2C_ 



of the sun was impossible because if someone, w'l^re to get'close enough to tiie sun to 
measure it. he would get fried to a crisp. • " 

I. Do you agree with' Connie that it is impossible to measure the size, of the 



sun 



■ 2. Explain your answer. 



Your teacher has .set aip .a light bulb and a piece of cardboard with a hole in it. Get 10 
a meterstick and a sighting scope from the. supply area. Use the sighting scope, the 03-Core>3C 
jneterstrck. and the formula below to calculate the distance across- the hole in the 
cardboard. , - 



Dis^rjce ^ di stance from object. to pinhole ^''^^t^"^^^ 

^^^^^^ . distance f rom pinhole to screen ^ '^^^^^^ 
the hole j^image 
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10 \ Loz is a scieitce student onJupiter, He is Attempting to measure the4istance across 

03-Cor«-4C the sun, using a sighting scope/He collected the following in^^^ . • 

* . ' Sun to Jupiter distance = 482 million miles .. . • 

' ^ Dist^inAe across sun's image on sighting scope = '/2 cm ' ' ^ 

*K Distance from pi iihole to screen = 280 cm ' . ' 4 ' 

Use theJ'Orm.ii|a;Sljowii beloW to calculate the distance across tl)e sun. - ^ 

■ ' - • V distance from sun to planet X distance across image , . 

, Distance; across sUn = instance |rom pinhol(J to screen . ■ 7 ' 

' . ." • ■ ^ •- '- ■'} ^ - ' %i 

10 Suppose that a'day on Neptune is 15 hours long. If you meiisurfcd the number of 

03-Core-5C /degrees that the sun appears to move across Neptune's sky iri piie hour, wlwt would 

, ybu'r measurement be? « » 
- '• ■/ ■ •■ ■■ - - ' ^ ^ ^ ' 

10 Why is it. hard to prove that the earth turns and that the„ sun does not travel around 

03-Core-6C the earth each day? • ' ' 



10 - A day on Neptune is about 16 hours., not 24' hours as on earth. Assume that the 

03-Core"-7C s'un's path is directly over Neptune'* equator on the day in question. ' 

• I. How many degrees does Neptune turn from sunrise until the sun is most 
■ ■ ^ -nearly oyertiead? • . • * ^ 

* " 2. H6w many degrees does Neptune turn from sunrise to sunset? 



10 . , ,,^eap year occurs nearly every fourth year, and tlKMTj^ebruary has 29 days instead 

■03-Core-8C , ' \" 2'8' daysV ' ' • 

. ^ "^1. Why is an extra day added to most fourth years? 
2. What is the purpose o^f leap year? 



10 * ! Suppose you are an astronaut on the planet Felix. You want to know whether Felix 

0.3-bore-9C turns on its axis each day or the sun fnakes one complete trip around Felix each day. 

. '. You drew. the scale diagram sho\yn below of the sun and F^lix. The angle through 

which the sun appears to move each hour is shown on tliQ diagraiiL ^ 



^ j Sun appears to move through this angle each hour 

41 Path sun— 



t 

Scale: 1 millimeter = 1 million miles 




Use this scale diagram to fThd the speed at which thy sun would have to travel (in 
miles/7A;r hour) to make one complete trip art^nd Felix each day. 

— ^^r ' 7"- :~ ~ _ • 
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Silpposc you livvHl on the planet Fargo and wart ted to find out how fast the sun 
•would travel if it made one trip around Fargo each day. You have made the fallow- 
ing measurements and drawn the sketch below, ' V 
The distance from the sun to Fargo is 130 million miles. * - 
The apparent motion of tlic suiTtTcross tjie sky is \S per hour. 



10 
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(Not drawn to scale) 



How fast would the sun have to travel in miles per hour to make one trip around 
Fargo each day? (Hint: C onstructing a scale diagram with a compass, protractor, 
and ruler will help you,) . ^ ' 



People once Wiought that the sun traveled around 4he earth each day. State Why that ^ 10 
is- unlikely. ^ ^ • ' , ^ • , ' O3-Cor0^1C 

Time zones have been establtslied for the earth- Briefly explain why this was done. 10 

J . 03-Core-12C 

• 1 : ^ 1 



Wes was drying photographic -prints with a lOO-watt bulb. ^He realized that if he 
moved the bulb twice as far away from the prints, he could dry mpre prints at a 
time. If he put a new bulb twice af far from the prints as tlie old One, what wattage 
bulb would he needed to warm the prints to the same temperature as Uk 100-watt 
bulb? / ; 

" ■ \. ' ■ . - ' ■ ^ • 

A 5-watt bulb is placed 15 cm from a sun-energy measurer, It produces the same 
heating effect as a larger bulb placed 240 ciVi from ihe measurer. Find the Wattage 
bf the larger bulb. Show all your work. \ , ' ' 
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He = Helium' 
H Hydrogen, 
Ca Cdlciui(|| 



Suppose two unknown, bright, star-like objects named Delta and Gamma have been 
observed^; and that tli^ light from the twofcbjects has j?een passed through ai^pectro- 
scope. Their spectra an4 the spectrum of some common elements are given below. 
Use the Sflpctra and the other data giveA below to say as much as you can about the 
two objects. You should include comparisons of their composition and power 
(wattage). • . • . 

/ • * 



Delta 



Cdfnrtion Elements 



He 



H 



11 



K * .He' CaCa 



STAR 


DISTANCE FROM 
EARTH 


TEMPERATURE RISE IN 
SUN-ENERGY MEASURER 


Delta 


lOliglit-ycars away 


14.6°C 

II 1 I' ■ -If' 


"Ciamma 


5 light-years away 





Wliep referring to the surt i<tKl jls planetSo the term tramit is often used. Define the 
term transit used this way. • . < 
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Cynthia was given a telescope which had an eyepiece focal^length of 8 cm and an 
objective lens focal length of 48 cm. Use the formula below to calculate 'the* power, 
of her telescope. " V n 



Power = 



Focal' length of obje ctive lens 
Focal length oftfcyepiece 
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Select the letter of the line on theuiiagram beloW ^^Itkli |)cst represents the focal- 
length oY tliO lens. 




Get the lens marked 10-03rExc^ 5-1-3 and a nieterstick, masking tape, and a,picce ol ,10 
cardboard, 15 cm square, wrth a white surface. With your tfext open to page ^) 5, 03-Exc 
follow the directions in Autivity 1 and measure the focal lenjjth of the lens. . • 



Two lenses with local length^ of 4 cm and 80 cm are to be used to make a telescope 10 
to magnify the distant object shown below. * v « 03*Exc 

1 . What should be the focal length of the lens at- A? " . 
. 2. What should be the focal length of the fens at B? 

3. Approximately how far ap;irt will the lenses have to be placed to get the 

maximAim magnification?. ' . ' 





In ancient times, people did not li^ve calendars. Explain why people began to devel- 
op and use calendars. , 
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During the past several thousand years many different calendars were devised and re- ^ 10 

jected. Why were these older calendars rejected? 



03Exc6-1-2C 



DilTereiit iiistory books ^ve two different dates for the^eginning of the Russian 
Revolution. Some say the Revolution started on October 20, P)17. Others say it 
began on November I. 1917. Why are two different dates reported for the same 
event'.' 
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(Jalileo decided to accept the Coperniciin model of the solar system and reject, the 
Ptolemaic model. Select the best reason that (Jalildo could have had for accepting 
One model and rejecting the other. • ^ 

a. The (opernican model, was more logical* and it was just common sense to 
reject Ptolemy's model. 

b. All the other scientists believed in the (opernican model. ^ 

c. The ('operifiean model had i^een thought up. more recently. 

d. ( opernicus was an important official in the cliurch. 

e. The Copcrnican model agreed more closely with Galileo's observations. 
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KEY ■ 


SYMBOL 


BODY 


S 


sun 


V 


Venus 


E 


earth 



1. Which of the models shown below represents Ptolemy's model of the 
solar system? . ' 

2. Which of the models below represents Coperniipus's model of *lhe sola; 
system? _ ' • . 

Model a. Model b. Model c. . 
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To Calculate power, you need two variables. One of these'variables is work. Name 
the other variable. • , 



03-Exc 7-1-2C 



Mr. Rogers used to have a hand saw in his shop, but now he uses a new electric saw 
which has more power. 
What ifi the meaning of the term power as used in the sentence above? 
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In Excursion 7-1, the terms /www and powerful were detlned as they are used by 
scientists. A heavier lawiunower is sold at a higher price tluuVa lighter one at a 



local hardware store. The store salesman says that the heavier niodel is more 
powerful. 

1 . Is the salesman u^ing the word powerful the same way a s(;ientist does? 

2. Kxplain your answer. * ' 



Jeff found that his sun-energy measurer warmed up I3°(' wlivii it was held 35 cm 
from a 75-watt bulb. Use the me<hod,of scjuares to calculate the power of the light 
bulb that would have the same heating effect at a distance of 31 5 cm. 



10 ' 
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Square each of the following numbers.. 
1.4 , 
■ 2. 6 * 
3,17 



What's Up? 
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Get a water rocket with its pump and funnel, a meterstick, a 100-ml beaker, and WU 

some water. Tell your teacher you are ready to beiobserved. With the observer, go 0VCore*1C 

to the place outside designated by your teacher, ^nd laupch the rocket, using 50 ml ' 
of water. - ■ • 



Get a quadrant and a meterstick. Study the diagram below. Station yourself at the WU 

spotofi your classroom floor which is 1:6 meters from the blackboard. Use a quadrant i 01-Core-2C 

and the table below to measure the distance between the mark one mpter off the ^ 
floor and the top of the blackboard. 



HEIGHT CONVERTER FOR OBSERVER AT 7.6 METERS 


Angle 


0° 


' 5° 


10° 


IS*' 


■ 20° 


25° 


30° ^ 


35° 


40° 


Height 
(in m) 


0 


0.7 


■ 1.3 


2.1 


2.8 


3.6 


4.4 


5.3 


6.4. 



f 





Direct as well as indirect methods are used to measure height. To measure the height WU 
of the rocket's flight, you estimated the angle si/e rather than determining the height 01-Core-3C 
^directly. What are some of the -advantages of finding the height ilidirectly? ^ 



wu 

01-Core-4C 



Use the table that follows to answer the ijuestjon below. 



HEIGHT CONVERTER FOR OBSERVER AT 25 METERS ' 



Angle 


0° 


5° 


10° 


15° 


20° 


25° 


30° 


35° 


40^ 


Height 
(in m) 


0 


2.2 


4.4 

1 


6.9 


9.1 


1 1.7 


14.4 


17.5 


21.0 


, Angle 


.45° 


.50° 


55° 


60° 


65° 


70° 


75° 


80° 


85" 


Height 
(in m) 


25.0. 


29.8 


35.7 


- 43.3 


53.6 


68.7 


93.3 


141.8 


285.8 



Suppose you and your friend are observing a water-rockeit launch at a d^tance of. 
25 meters from the launch .site. Y.ou decide to show him ho\V to nieasUre the dis- 
tance of maximum height. You measure an andje of 50° when the rocket is at its 
maximum altitud'e. What is the actual maximum peight to which the rocket cHmbed? 



WU 
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You and your team members measured tlie maximum neights ot each ot* the flights 
of the water roeket. Why did two members ot* your team make each of the measure-^ 
ments rather than just one? ^ / 


wu 
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Operationally define pcrfornmce for a water rocket, based .upon your activity with 
the quadrant. . 

. — . ■ — 1 % "1 " ' 
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The performance of a rocket is affected by -two variables - the weight of the empty 
rocket and the amount of Water. In designing an activity k> study thes« variables and 
their effect, you were told to change only one variabre^at a time. State why this 
. was necessary. y 


WU 
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Liquids other than water may be used to fill the'^rocket you used in your activities. 
But the kind of liquid is a variable that might affect the performance of a rocket. 
Design w procedure to investigate the effect of this variable pn the performance of the 
rocket. t • 


WU 
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In the activities you did with the water rocket, you found that two variables affect 
* its performance. What are the two variables? 



The diagram below sljws a water rocket ready for launching. Identify one system; 
two subsystems, anjifour components. 



g- 



No$9 
l~Air 



docket shell 



Rocket 



-^Waier 
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Trigger release slide 
-Trigger 



Air 
pump 



L —Meterstick 



The gas cylinder below is used to fill balloons at the fair. It is filled with the gas 
helium under pressure. TheTigufe also shows a cutout section of the cylinder. Copy 
the cutout section onto your answer sheet. Draw arrows to show the force (the 
pressure) that the gas exerts on the walls of the cylinder. 
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* i 
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The diagram below shows d ball9on from which air is escaping through a hole in its. 
side. Copy the diagram onto your answer sheet, and draw an arrow to show the 
direction of tlie unbalanced force acting on the balloon, ^ 



Air escaping. 



Toon 
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and Elmer hook up their battery operated toys, a dump truck and a car, as shown 
in the diagram below! They exert forces in opposite directions. When released, the 
toys move in the direction shown by the arrow. An unbalanced force is acting, since 
the dump truck forces the car to move backwards. How could this unbalanced force 
be pleasured? 




WU Suppose your science teacher wants to buy some additional water rockets. He would 

0VCore-14C like to find out the thrust, or force, of these water rockets. Describe a method you 

could suggest to your teacher for measuring this thrust, * jj 
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You made your force measurer mofe sensitive when you studied the force produced 
by a water jet. You did this By^bstituting a thin plastic ruler for the mekl blades. 
Suppose that you^nd your classmates had watited to compare the measurements you 
made. ' ^ ... 

1 ; What would luve to be true of all the rulers? 'f^^r 

2. Would your classmates have to use the same units to mark their scales? 

3. * Explaip-your answer to question^^^ 



Force measurer/ 
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Suppose that you found that the sizes of the openings of the ISCS wafer jets varied. 
You wished to study what effect the speed at wliich water leaves a jet has on the un- 
balanced force. You decide to keep the rate of water flow the same aud change only 
the speed. Describe a plan- you ^ould carry out to measure the effect on the un- 
balanced force of changing the speed at which water leaves a jet. 



During a rocket launch, Herbert asks whether the rocket Will have a greater unbal- 
anced-ftirce when it is in the atrtiosphere or in the near. vacuum of outer space. 

1 . What would you tell Hejbert? 

2. Explain your answer. 
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In the activities you did in class, you used a simple water rocket rather than a corn- 
plated rocket system like the Saturn rocket. State two reasons why activities are 
often performed on simplified systems rather than on larger, more complex systems. 
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Your, teacher will observe you fortius check when he can. 



WU 

01Core-19C 



Your teacher Will observe you for this check when he can. 

i ■ . *• - * 



Your teacher will observe you for this check when he can. 



j Your teacher will observe yoiJ^.for this check when he can.^ 
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WU • . r^ounsache™il"obsem^©t»4o«-{^ 

01'Core-23C " ^ \ , 

■ . . J . ' ' ' 

WU State un operational definition of force. 

Ol Exc 2-1-1C 



WU State an operational definition ot j^«/)a/a/J<:x't//orcr. 

01-Ej(c2-1-2C ^ ' 



J 



A mnde.l rnrkpt withoiif nn eng i ne or fi>t>l w e ighs 0.4. new tons.JTh e engine catalog 
below shows the rocket engines available. , ~ ~ 



ENGINE 


TOTAL WEIGHT OF 


THRUST 


MODEL 


ENGINE AND FUEL 


(in N) 




(in N) 




a' 


0.1 


0.4 


b ' 


0.2 


0.8 


c 


.0.3 


1.1 


d • 


• 0.4 


1.5 


e 


0.5 


2.0 



n Which is the smallest engine that will allow the rockcl to lift off? 
2. Explain the reason-for your choice. 
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Two identical rockets, IGGY and YGGI, lifted off the launch pad at the same time. 

1 . Which of the two rockets has had the greater unbalanced force acting on 
it? ' . . • . 

2. Explain the reason for your choice. 



Rocket Ypgi 
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Rocket Iggy 



Ground 



The diagram below shows the water drops loft by a moving water-clock cart during " WU 

four trials. The arrow shows the direction of motion of the cart for each trial. Indi"^ ' >02-Cote-3C 
cate whether the cart's speed increases, decreases, or remains constant during each of 
the four trials. , - 

TRIAL • WATER-CLOCK CART TRACK DIRECTION OF MOTION 

k . - • ■ " • _ 

1. • — > 



2. 


• 


• 


• • • • 


<— 




3. 


•• • 


• 


• • • • 








I 

N 
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The three graphs below show the change|in speed, if any, 6f a water-clock cart; 
~~i2iof8^4C~ ~ ycmr^werTJheet-^ei-theHiumbei^ of-eich. WAtetclock-^ drop lecord-shawn. be- 
low, write the letter of the gr^ph that best represents* the speed of the cart. 
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Graph c. 
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Mark and Al were both given model rockets as presents. Mark's rocket weighs 250 
grams. Al's rOcket weighs 500 grams. Both rockets are started with the same force, 
using the same mechanism. ► • t 

1 . Whose rocket will speed up more quickly? | 

2. Explain your answer. - . ^ ' , 



Get (torn your teacher either a copy of the labeled grid below or grid paper. On* the 
grid paper, label the axes as shown below. r * 

Alice measured the distance traveled by her cart aver five equal time intervals while 
she exerted a force of She changed the n/afss olf her cart for each of the five, 

trials. ;Her data are sItoWn belovy. . On -your labeled grid, draw a graph of her data. 
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Suppose you are working with a water cart and several weijglrts, as shown above. The 
force {icting'on the water cart is a constantf;0.2 N for each trial. The mass on the cart 
is varied. Select the graph below which best shows the relationship between the 
mass of the cart and its load and the speed of the cart. / 4, ' 



Graph a. - * Graph b. 




Graph c. ' Graph d. 




If you used your force measUrer to' apply different forces to a water cart,* the speed 
would change at different rates. Select the graph below that best shows how the 
rate at which speed changes varies as the force applied is cl^anged. ' 

Graph a. A 
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UNBALANCED FORCE ( in N) 



III early time!}, stones wore used to attack castles. These stones were fired from a 
catapult. Suppose that two identical stones, a and b, were fired. Tlie'eatapult ust^d 
to throw stone a exerted its launching' force for a shorter length of time than the 
catapult used to thrown stone b. 

1 . WilN^one a or stone, b reach the greater speed? 

2. Explain your answer. 
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The diagram below .shows a cannon placed on top of a castle wall. 'The cannon is 
fixed so that it can f|re only straight ahead. .Suppo.se yo.u fire the first shot and the 
camionball falls short of the enemy soldiers. «| 

Cannon^^ 



Enemy soldiers 



Cannonball 



I . What can you do to increase the firing t*ange of the cannon? 
2/Kxplain why this would have the desired effect. 
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In the activity in which you investigated the effect of the sideward force on the fall 
time of a ball, one ball always fell straight down, What was the purp6se of using this 
ball that always fell straight down? ' 
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Supppse that two eatly Roman soldiers conducted an experiment. At 4he same tin^e 
as one soldier fired a stone horizoijCaiiy' from a datapult (a stone thrower), a second 
soldier dropped a small coin fronfthe sanfe height a^ the catapult. 

1. If Uie ground was flat, would the stone or the coin hit the ground first? 

2. Explain your answer. . 

The^ sketch below shows an imaginary launching site on the planet Venus, An 
object dropped near the surface of the planet Venus falls 4,0 meters in I second. 
Use this information and the diagram below to determine the orbiting speed^of a 
satellite near V^nus's surface. • 



Launch platform 
above surface 



Surface of Venus ' 



/ 
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1 4irhv--j*-i ——^-•-,-,-7 K;--- 

ce / \ • • . fj^\^ 
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t Path of ball 



Which of the four graphs below best shows the relationship between the period t)f a 
satellite and the satellite's distance from the earth's surface? 
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Select the graph below which best shows hcrw the minimum orbiting speed of a 
satellite .changes as the satellite gets farther from the earth's surface. 
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A rocket is laimched from egrth to Mars.* What are two forces that slow down the 
rocket as it leaves the earth? ' ^ ■ 
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Which of* the graphs; belo^jTJCst shows how the weight of an object changes as its 
distance above the earth's surface increases? | 
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An unmanned rocket carries an instrument to measure the force of gravity as the 
distance from the earth increases. The rocket radios its data back to earth. 

.1. At what distance from the earth w^ould tlie rocket signal thanhe force of 
gravity is zero? ^ * 

2. Explain your answer. - . 



Define the term period oj a satellite. 
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(.Hifi. diagram below shows the planet Venus and one of the Recently launched Venus 
' probes (sateHite). The probe is 20 feet ui diameter, rotates on its axis once every 30 
minutes, and orbits Venus every 75 minutes, as shown below. 
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Satellite 



7' 



Whifh of the following is the period of the" satellite? 

a. 250 miles 

b. 170 miles 
j e. 30 minutes 

I d. 75 minutes ; j j • 

*e. 500 miles 




nlree different satellites follow the paths shown in the diagrams below. For eaeh 
dijigram, select the statement that Rest describes the speed of the satellite. Write 
the number of the satellite on your paper and after it the letter of the matching 



statement. 



a. . Less than the speed necessary for a circular orbit 

b. Much greater than the speed necess;iry for a circular orbit 

c. Equal to the speed necessary for a circular orbit 

d. Slightly greater than the speed necessary for a circular orbit 
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Satellite 1 




Sa^llite 2. 



Satallite 3. 





To outer spa^e 
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The diagrams below represent possible paths for, a rocket flight from^the planet 
Saturn to its mopn Titan and back to Saturn. Select the diagram which shows a free* 
return path* 




Path b. 



Titan 



Path c. 



\\ Saturn ] ) 



-» ^ ^ Titan 



Titan 



Path d. L.— 
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A rocket from the earth is to orbit the moon. 

1 . Must the rocket slOw dowr|, speed ujt), or maintain the same speed in oifder 
to orbit the moo/i? 

2. Explain your answer. 



WU , In one of the early lunar flights, -an astronaut reported a problem with the h^at 

02-Core-24C shield. Why does4i spacecraft have a^ heatyshield? ■ ^ i 
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When returning to earth ffom \ moon trip, a spacecraft must slow down before it hits 
the earth's surface. Even if rio retro-rockets are fired, a spacecraft slows down as it 
nears the^^rth's surface. ^ 

ll^What, other th«n retro-rockets,. causes a spacecra/t to slow down as it nears 
the eafjth but before the parachutes open? . ' 
" 2. Explain how this^cts to slow the spacecraft. 



During Fourth of July festivities, a cannon was used to celebrate. The man in charge 
of the cannon noticed that there was a backward movement when the cannon was 
fired. Explain why there is a backward force on the cannon. See the illustration On 
the next page. . 
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Recoil force when fired 



Force o.n cannonball 
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Max set up the equipment shown below. He found that when he used water ancl a WU 
flow rate of 6 ml per second, the force from the jet; was 7 units. Suppose he now re^ 
peateci the experiment, using alcohol and the saii||e flow rate of 6. ml per second. 

{.When Max used alcohol, would his force measurement be more than 

7 units, less than 7 units, or exactly 7 units? (Note that 6 ml of alcohol 

weighs less than the 6 ml of water.) 

2. Explain your answer. 



Force measurer 



Supply bucket 




WU A very liigh-spe'ed racing car, the rocket car, ejects 0.02 kg of mass per second. The 

02-Exc3-2-1C mass is thrown ouf from the rockft car at 200 m per.second. Whj^t is the thrust 

■ i 

(force) of the rocket car? 

WU Prior to the moon flights, one of the problems encountered By the space engineers 

02-Exc 3-2-2C was' the production of rockets which could produce a large enough thrust (force). 

What are two ways that the engineers can increase the thrust of rockets? 

- — ; ' ' • ■ ■ ' : ^ ^ 

WU The rockets that took the astronautj^'^o the moon were built to burn their tuel in 

02-Ekc 3-2-3C several stages. Explain why the rockets were. built to burn their fuel in sqyeral 

. st^ages. ■ 

WU In the past, many incorrect ideas were accepted for long periods of time. For ex- 

02-Exc 4-1-1C ample, for hundreds of years people believed that smoking tobacco was completely 

harmless. In recent y^ars, it has been discovered that tobacco smoke is dangerous, 
• . * especially when inhafed. Select the b^'st reason why this incorrect idea lasted so long. 

a. The greatest thinkers are alive today. 

b. I he old idea was' \\o{ tested by performing controlled experiments. 

c. People are^ smarter now than they were before. * . 

d. The tlrst schools started about 200 years ago. < 

e. The old idea explained the experimental observations just as well as the 
modern ones. 

WU Select any-of the variables listed below tluit aftect the period of a pendulum. 

02-Exc 4-1-2C a. Timing device used 

b. Weight of the ball " . . 

c. Time of day 

d. Length of the pendulum . * • * 



WU * Two students in a science class are arguing about the usefulness of two models tor the 

02-Exc 4-2-1C same thing. One student argues in favor of the use of mafhematical equations and 

formulas in the model. The other student prefers the model which is expressed 
oiily in W9rds. Why is^ the model which uses mathematics more likely to be useful 
than the oi\e which does nctt? 



NASA scientists plan someday to. place a satellite around the planet Saturn. They 
want the satellite to remain directly over the same spot on the planet's surface at all 
4imes. They have the following information aUcfUt Saturn. 



Time for Saturn to revolve around the sun 

Time for Saturn to make one complete 

rotation on its axis 

Diameter of Saturn 

Force of gravity at Saturn's surface 



29.5 earth years 

jJO.2 earth hours 

7,01 of eahh's diameter 

1.17 of earth's gravity^ 



Which of the following gives the correct period for the s^itellite? 

a. 29.5 earth years . \ ' 

b. 7.01 earth diameters ^. ; - 

c. 1/17 earth gravity^nits 

d. 10.2 earth hours - 



02 
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1 . . ^ . ^ . 1 ^ . = . 

Two astronauts are conducting experirhents in a satellite whose period is 8 hours. 
Use the gr^ph below to determine the following information. 
1 . Height above surface 

2: Orbital speed - " 
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Ice has a freezing point of 0**C and a boiling point of lOO^C. Suppose you he« 
solid ice until all o'f it has boiled away. Select the graph below that best ^hows how 
the temperature would change ^uring the entire heating process.. 



Graph a. 
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Large quantities of heat are produced when a spacecraft reenters the atmosphere. 
Explair\ why the spacecraft does riot burn up from the heat generated during its 
reentry. ... 



■ 02-Exc 4-4-20 
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Several features of the lunar surface are pointed out in the diagram below. Write the^ * WU 

letter of the arrow that points tea riiare, , * * 03>Cor«-1C 




WU . " .Geologists are scientists wiio study the history and formation of rocks, and minerals. 

03 Core-3C Why arc these scientists particularly interested in the origin of the moon's suf face? 



WU •• • Below arc three craters found on the earth's surfaci. The dashed^Iincs'shOw the 

03i-Core4C • interiors of the craters, On your answer sheet, write the m«st probable cause of eaclr 

• • Ulcsc craters. .. ... * . • .- . - 
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State the two variahles that, determine the size of a crater that is formcd^by if faUing 
body.' , . ^ . 
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Suppose .you and a friertd are on top of a very high cliff. You decide to see which ofs 
two-equal sized objects, a fubber balfor a concrete ball, will reach the ground first if 
both are dropped at the same time from the same height. * - 

1 . Which object wouFd^bc traveling faster when it hit the ground? . 
■ 2. Explain your answer. . .. 



\ Select t|i^" graph below that best sh6ws how the diamijtep of a crater changes when 
balls Qf dltferent nia«cs but4lie safne diameter are. dropped infotsand. « 

Graph b. 
4 
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Rccuiry^>^^r Jabor'atory activity Jn wliivli you tormctKcratcrs with a triiy of sand and' WtT 
dincrent si/c balfs. You changed the mass by using dilTcrout halls. You also clunigcd ' 03'O&re*8C 
the distance of fall to give aiJiffcTent impact-speed. JJ/hy did you change only one . 
of these variables at a time? . \ - * - 



Suppose that 'while perforniing^an activity' usir^jf^^alls and a sand tYay to form craters, 
you noticLHi that tht^J^jJIs weVe o[ differcMit (Mme'ters. Describe a plan'to find the; 
effect of changing the diameter of the falling iwdy on.the si/e of the craters it forms. 
Be sure to.inckide in your plan the variti^les 'you would vary and 4hose you would 
keep the same throughout the investigatio4i. « * 
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The^^iagram below shows two dilYeront positions to place a bulb while taking a. 
photcigj;aph of your sand mocle( of tlje moon's landscape. * 

Position a , ' " ' ^ " * 



Position b 



Camera 





Bulb 



1. If you Wiuit to get the most detail in your picture, which position of the 
bulb, (i or b» would be more desirable? t 

2. Explain your answer. ' 



When- you look at the .moon's surface with a high-power telescope, you see signs of 
erosionv. Yet sciQn-tists know that there is no rain or. wind on the moon. What causes 
the craters and cones on the moon. to erode? 



Tlfe diagram below shows two craters on the mcJOn's surface, 

1 . Which of tl)l^'two craters waslbrmed first? 

2. KxpUmr-tbe reason for your choice. • 



Crater w 




Crater x 



Today, r.the rottcnstone-on-top-df-bentonite, model for the moon's surface is used if 
place, of the older sand nibdel. The older sand model explained the Shape .and^ize 
. nioon craters. , Why N^jas the model Jhanged? 



Iggy, while visiting the moOn, is inspecting a crater that has rays coming from it. He 
drills into the surface and e^canvnes the rock that. he h*uls up. Predict how the color 
of the rock might change as he drills deeper. 



The (laricening of liglU-sensitive paper may be used to show the *f^^^^^ WU , 

the mbon's surfoce. Y(jki perfdrmed a test with light-sensitive piipor in Activity 5-12. 03-Coret15Ci 

a V^lifch statement below describes the best conclusion that you can draw from the re- 
sults of this experiment? 

j5 Sunlight darkens the surface material* on the moon but does not affect the 

material thrown out from below t|ie surface.-^ 

b. Sunlight causes the surface of the moon to darken. 

c. Since sunligit causes some substances to darken, this might explain the 
moon's surfflce material being darker than that under its surface. * 

d. Since sunlight darkens the moon's surface, that surface is^made of the 
same chemicals as the light-.sensitive paper. ' ■ ■^ 



One American astronaut hit a golfball on the surface of the moOn. ^ WU 

1 . If the ball had hit a rock, would it have bounced* higher or lower than if it 03<Cbr«-16C 
had hit a rock on-carth? . 

2. St^ite two reasons for the difference. . ^ . . , 

While riding in a lunar rover, a pair of astronauts noticed two craters like the ones WU 

shown in the diagram below. The moon surfaces in tl^e areas where the craters were - 03^Q(mi**17C 

formed were tlie same. The dashed lines itliow the interiors of the craters, ^ . 

1 , Was the meteor that caused crater B traveling more slowly or more rapidly 

than the meteor that formed crater A? ' y ^ i ^ 

2. What evidence do you have /or your answer? ^ \ 
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Suppose a.n astronaut coming in for a landing on the moon's surface spots a cinder 
cone lilte the one drawn Ik'Iow. What is the most likely cause ot; tlvis cinder boHe? 




V. 
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Astronauts have found dome-shaped mountains on the surface of tlie moon. What is 
a possible "cause for tliese mountains? 

*The diaitrams below sliow four differentjeatures on the , moon's syrfaoe. After the 
number of each feature, write the letter of the probable cause of that feature. 



F'cature 





Probable Cause 

a. High-speed meteor impact 

b. Underground magma flow 

c. Fxplosion below the surface 

d. Low-speed meteor impact 
i\ Volcanic eruption 




ERLC 



OS 



While va^king over one of the unexplored areas on the dark side ot the m6on, an 
astronilit' discovered a cinder'' cone wliose features indicated that it was caused by 
volcani activity. How^ever. all cinder cones on earth Which the scientists have 
observJd have fairly gentle slopes, w^hereas the cones on the moon have steep slopes, 
as sho\|ii in the diagram be lov^. 

tt. Is tliU sufficient evidence to throw out the model that volcanic action is 

jPesponsible for the cones on the moon? 

l'.2. lixpluin your answer. ' * - 



WU 

03-C6r622C 





Cinder cone on earth 



Cinder cdne on moon 

_ ^ . 



Use the diagruni below to answer the (lucstions that follow. 

L What is the most likely cause for (he forniation of this cone? 
2. What,tw() piecesof evidence fronrthc diagram do you have to support yCjfir *' 
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Wind and walcr Ofi the canh's surface cause (he surface of the 
moon's surface is not changed by wind and wa(er. What three 
moon's surface (o change? 


caidi (0 change. I he 
Ihings may cause (he 


wO 
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Several features are ihdicatecl by arrows on the diagram of the moon's surface below. .' 

1. Indieate fhjeh of the two features in each of the following pairs is. 
probably the older of the two features. . 

■ ( I ) a or b 

.{2) c- or d. ■ , • 

(3) c or r ' 

2. For each pair, state why you think" the feature you selected is the older 

feature. 




Get the materials you need to set up the sun-moon-earth model used in Activity 7-2. 
Arrange the model so that an observer on the moon sees a full earth. 

1 . What fraction of the earth's surface would an observer on the moon sec in 
.a 1 2-hour period? • 

2, "What fraction of the earth's suitace would an observer on the moon see in 
a 6«hour period? 



Mppn'i orbit 




^ O Position 2 
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Position 3 



Use the suii-earrh-moon model pictured above to determine how. the moon would 
appear to an observer on earth who is facing the moon when^the moon is in each of 
the three positions shown in the model. Write the number of the position and after 
it the letter of the diagram which shows the most Hkely appearance .of the moon in 
that position. 





ERIC 



/ 



61 




Moon's orbit 



Position 1 




Study the sun-cart h-moon model shown above, l-or each of the throe positions of 
the moon; match the diagram below which best shows how the earth would appear 
to an observer on the moon when the moon i? in that position. Write the number of 
the moon's position and after it. the letter of the earth diagram. 



O € ■# • 




An astronaut oifthe surface of the moon notices that the earth appears directly over^ 
head. One week later, he returns to the same location on the «oon\s surface. Select 
the answer that best indicates where the astronaut will have to look'to sec the earth. 

a. Impossible for him to see the earth ' " , 

b. Below the horizon . " - 

c. About halfway between the horizon and overhead 

d. Directly overhead ^ 



the diagram below shows the positioriii of the sun, the moon, and the e^arth when WU 
there is<i new moon. Why will an observer located on the earth see the moon's sur- * 03-Cora-30C 
lace in this position^dimly lighted rather than completely dark? 
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The moon. revolves around the earth, but only. one side ol the moonjis ever visible ■ 


. WU 


from the earth. L'xplain why. 

. . . . "t . . 
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In days, what is the period of the mooti's revolution around the earth? 


WU 


' ' ' • . *• 


p3>Core-32C 


. . , ^ ■ 



In days, what is the period of the earths revolution around the sun? . \^ WU 
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Suppose.you weighed a I V canieni on Jihe earth's surface and on the moon's surface. 
L Would its weight on the moon's surface be more, less, or about the same 
as its weight on 4he earth's surface? 

2. If it would be more or le^s. how niuch more or less Would it be? 

' - I ' ' = 

Suppose you apply to go to the moon. In your moon llight applieation, you must 
state your weight on earth and your weight on the moon's suflaee. Il'/your weight on 
earth is ^M) Ihs, what is .your weight on the moon's surlaee? Show your work. 
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1. Are the surface features of the far side of tlfL* moon very different from 
the surfaee features of the side of tliC* inoon that is visible from the earth? 

2. If so, ilescribe the differences. 
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